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Supplementary Methods
Fourier analysis
The time-dependent signal was converted into a frequency-dependent signal using Fast Fourier Transform (FFT). The analysis was performed separately on the datasets obtained from the Tg(aanat2:EGFP-ΔCLK) fish and the control Tg(aanat2:EGFP) fish (data from Tovin et al. [1] ). The extent to which the original signal is circadian was quantified by the ratio ('G-factor') of the power (squared amplitude) of the frequency corresponding to a 24-hr period to the sum of powers of all frequencies [1, 2] . The higher the G-factor, the higher the confidence that the transcript is circadian. We observed that changing the definition of the G-factor by adding the powers of higher harmonics of the 24-hr period to the numerator gave similar results to those obtained according to the above definition. To determine the true-positive rate for a list of transcripts constructed using a given G-factor cutoff, we conducted a permutation analysis as follows: (1) (5) Steps 2−3 were performed on the original dataset. The resulting function, providing the number of transcripts exhibiting a G-factor larger than a given value in the real data, was termed the 'detection function'. (6) For any given choice of cutoff for the G-factor, the difference between the detection function and the average random detection function estimates the number of truepositives in the list of transcripts constructed with this cutoff. Subsequently, using the number of transcripts detected for a given G-factor (step 5) and the number of true-positives for a given Gfactor (step 6), the true-positive rate was calculated as a function of the number of transcripts 2 detected, and was further used to identify circadian genes with high accuracy (S10 Fig). A truepositive rate of at least 90% corresponds to a G-factor of ~0.80 and above in the Tg(aanat2:EGFP-ΔCLK) fish dataset and to a G-factor of ~0.71 and above in the control Tg(aanat2:EGFP) fish dataset. The procedure described here was implemented using in-house MATLAB (The MathWorks, Inc.) script.
Comparison of pineal gland samples from CT2 and CT14b between the different experiments
The data of control pineal gland samples from Tg(aanat2:EGFP) fish, taken at CT2 and CT14b, were utilized to compare the present sequencing experiment with the one performed by Tovin et al. [1] . To that end we detected genes with large differences in expression levels (≥2-fold) between CT2 and CT14b, requiring that in at least one of these time points the expression level was in the upper quartile of all transcripts. This list of genes was compared with two additional lists, generated from the same time points and with the same cutoffs, using data from Tg(aanat2:EGFP) fish that were previously reported by Tovin et al. [1] and from Tg(aanat2:EGFP-ΔCLK) fish. As expected, the overlap between the lists was highest when the current data of Tg(aanat2:EGFP) fish were compared with the data obtained from the previous experiment with Tg(aanat2:EGFP) fish by Tovin et al. [1] , and less high when the current data of Tg(aanat2:EGFP) fish were compared with the data obtained from Tg(aanat2:EGFP-ΔCLK) fish, or when the data from Tg(aanat2:EGFP-ΔCLK) fish were compared with the data from the previous experiment with Tg(aanat2:EGFP) fish, with 161, 62 and 76 overlapping genes, respectively, thereby validating the comparison between the current and the previously [1] collected data.
Transient transfection of Pac-2 cells and real-time bioluminescence assay
Pac-2 cells [3] were cultured as described [4] and transiently co-transfected with ΔCLK and E-box per1b -Luc using the FuGene HD reagent (Roche Diagnostics) according to the manufacturer's 3 protocol. The enhancer-reporter construct E-box per1b -Luc [5] contains four copies of the per1b Ebox (5'-GAAGCACGTGTACTCG-3') cloned into the minimal promoter luciferase reporter vector pLucMCS (Stratagene). The coding sequence of ΔCLK was incorporated into the CMV promoterdriven expression vector pCS2-MTK (derivative of pCS2; [6] ). An empty expression vector served as negative control. Transiently transfected cells were exposed to three LD cycles and two daily cycles under DD, and a real-time bioluminescence assay was carried out as described elsewhere [5, 7] 
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